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DESCRIPTION: MANS peptide inhibitor of MARCKS-related mucus secretion. 

AB The present sequence is that of MANS peptide, comprising the 

N-terminal region of human myristoylated alanine-rich C kinase substrate 

MARCKS protein (see AAY95898), a major cellular substrate for protein 

kinase S. MANS peptide inhibits secretion of mucus 

from mucus membranes and mucus -secreting cells, including human 

airway epithelial cells. It is suggested to block attachment of 

MARCKS protein to the mucin granule, thus blocking or inhibitng the 

release of mucin granules and the secretion of mucus by the 

cell. The invention relates to methods and compounds for decreasing mucus 

secretion, particularly in the airways. Such compounds 

include MANS peptide and antisense oligonucleotides to MARCKS. 

They are useful in inhibiting mucus secretion in conditions 

such as bronchitis, cystic fibrosis, chronic obstructive pulmonary 

disease, asthma, emphysema, pneumonia, influenza, rhinitis and the common 

cold. 
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AB Excess secretion of mucin (the major glycoprotein component 

of mucus) by airway epithelium and submucosal glands is 
associated with a number of respiratory diseases and airway 
obstruction. Despite identification of various mucin secretagogues 
a common signaling pathway and intracellular molecule (s) linking 
secretagogue action to mucin granule release have not been 
elucidated. Here it is shown that the myristoylated alanine-rich C kinase 
substrate (MARCKS) is a pivotal, convergent signaling molecule 
mediating mucin secretion in human airway epithelial 
cells. MARCKS is known as a widely distributed cellular 
substrate for protein kinase C (PKC) . It can also crosslink actin 
filaments, and therefore has been implicated in a variety of biological 
processes requiring actin cytoskeleton involvement. However, definitive 
function (s) of MARCKS in intact cells is not clear. This 
dissertation presents the first direct evidence to reveal a specific 
functional role for MARCKS in a physiological process. 

Data presented in this dissertation demonstrate that mucin 
secretion by normal human bronchial epithelial (NHBE) cells 
involves activation of two separate protein kinases: PKC and 
cGMP- dependent protein kinase (PKG) , and MARCKS serves as a 
"cross-bridge" integrating the effects of these two protein kinases, 
thereby controlling mucin granule movement and exocytosis. The specific 
signaling mechanism suggested by the experimental results is that 
activation of PKC leads to phosphorylation of MARCKS, resulting 
in translocation of MARCKS from the plasma membrane to the 
cytoplasm, where MARCKS is targeted to the mucin granule 
membrane with the assistance of MARCKS-associated proteins. 
Activated PKG in turn activates a cytoplasmic protein phosphatase 2A, 
which dephosphorylates MARCKS, stabilizing its attachment to the 
granule membrane and allowing MARCKS to crosslink actin 
filaments, thereby tethering the granule to the cytoskeleton for 
exocytosis. These research findings may greatly aid in development of 
novel drugs and new therapies for airway diseases characterized 
by mucus hypersecretion. 
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AB A review on myristoylated alanine-rich C kinase substrate protein, and on 
a rationale for looking at MARCKS protein as a potentially 
important regulator of airway mucin secretion. MARCKS 

protein was identified as a specific in vitro and in vivo substrate for 
protein kinase C. The preliminary study of a potential role for 
MARCKS protein in the process of airway mucin 
secretion showed that it is involved in the secretory 

pathway and could be a major convergent mol. in intracellular signaling 
leading to mucin granule transport and exocytosis in human globlet cells 
in vitro. 
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